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Description 

ACTUABLE LOAD CARRIER CRADLE 

CROSS-REFERENCE TO RELATED APPLICATIONS: 

[0001] The present application is a continuation-in-part patent application of U.S. 

application Ser. No. 10/032,122 filed December 31, 2001, now US Patent No. 
6,772,927; said application, in its entirety being hereby expressly incorporated by 
reference into the present application. 

TECHNICAL FIELD 

[0002] The present invention relates generally to carriers mountable to vehicles for 
transporting sports equipment. More particularly, it relates to carriers, often 
mountable to a rear end of a vehicle, and for transporting bicycles thereon. 

BACKGROUND ART 

[0003] Many types of sports equipment are useable only under certain conditions and/or in 
specific locales. Examples of such sports equipment include surfboards that are 
ridden at beaches and snow skis that are normally used at ski resorts. The beach 
and ski areas are often remotely located from the homes of those who use them, 
Therefore, the need for transporting sports equipment upon vehicles to these 
locations has long been recognized. 

[0004] |p instance of bicycling, a rider will often desire to ride his or her bicycle in 
different areas without having to ride the bicycle to those areas. To facilitate the 
transportation of one or more bicycles, bicycle carriers mountable to passenger 
vehicles have been developed, A popular category of carriers are those that are 
mountable to the rear end of a vehicle, however, it should be appreciated that most 
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basic carrier designs can be adapted to be mounted at other locations upon a 
vehicle as long as the location is convenient for loading the bicycles onto the 
carriers and neither the bicycles nor the carrier inconveniences the driver or 
obstructs visibility. 

[0005] A sports equipment carrier may not always be utilized on the same carrying vehicle 
or for carrying the same pieces of sports equipment such as bicycles. In fact, body 
configurations vary widely among different passenger vehicles, as do bicycle size 
and configuration. If the configuration of the carrier were fixed, the utilization of such 
a carrier would be significantly restricted. 

[0006] Another aspect of such load carriers often suffering from deficient design is the 
cradle upon which the bicycles rest, and by which the bicycles are secured to the 
carrier. Typically, these cradles provide an important buffer between the carrier and 
the bicycle, as well as a means for securement. Different configurations for such 
cradles often include a securing band or strap that wraps around the supported 
bicycle frame member. 

[0007] In a load carrier arrangement typified by that illustrated in FIG. 1, there are load 
bearing cradles positioned on the arms utilizing a through-hole provided therein; 
such cradles normally being more or less constructed out of at least semi-hard 
plastic or resin. At the time of manufacture of such cradles, the through-hole is 
provided with an interior diameter that is less than the expected exterior diameter of 
the carrying arm. Therefore, a tight fit will be established between the combination 
of the two pieces (cradle and arm), and in this way the cradle is located at an 
effectively fixed position on the arm during both periods of use and nonuse. Still 
further, the fit is sufficiently tight so that when a bicycle is placed on the cradle, the 
combined assemblage (bicycle on the cradle) is prevented from moving with respect 
to the arm during normal operating maneuvers of the carrying vehicle. 
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[0008] In contrast, an operator typically also wants to be able to move the cradle on the 

arm so that it can be variably positioned thereupon. This gives rise to two competing 
goals; one which desires to fix the cradle on the arm and another to enable user 
induced, relative movement of the cradle for permitting the establishment of 
different carrying positions of the cradle on the arm. 

[0009] Because of the cradle's typical construction from predominantly hard plastic, a 

problem arises and is rooted in the well appreciated (by those persons skilled in the 
technicalities of material science) phenomenon of cold-flow "creep" or "compressive 
set". The practical effect resulting from cold-flow creep in the present instance is 
that the ''stretched" configuration of the cradle is eventually assumed by the base 
causing there to no longer be a tight fit between the cradle and arm. The detriment 
to the user is that the cradle now has either little or no resistance to movement on 
the arm, which translates into an inability to hold-fast an article positioned in the 
cradle relative to the balance of the incorporating carrier. These detrimental effects 
can include accentuated swinging or translational movement of the carried articles 
which can scratch the transporting vehicle, or worse, if not prevented by an 
interference component such as an end cap, the cradle, including whatever it is 
canying (bicycle) may slide free of the arm and be lost from the vehicle. 

[0010] At least one solution which has been employed and which is not susceptible to 
creep is the utilization of a screw or similar device that causes an interference 
connection between a cradle and arm. This, however, is an inadequate solution in 
that it not only fixes longitudinal movement of the cradle along the length of the arm 
(but which is sometimes desired), but rotational movement of the cradle on the arm 
is also prevented, and which is often similarly desired by the user. Essentially 
preventing these two adjustment aspects substantially compromises the utility of 
such carriers to consumers. 



[001 1] In view of these observations, a need obviously exists for improved cradle designs 
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for sports equipment carriers that are variably positionable on the arms of the 
carrier, and which do not suffer from creep affects that cause the eventual loosening 
of the cradle about the arm. 

DISCLOSURE OF INVENTION 

[0012] In an effort to alleviate the detrimental and deficient effects described above, 
several inventions, or at least aspects thereof, are herein disclosed and which 
incorporate a plurality of beneficial and advantageous aspects for a load carrier 
arrangement. 

[0013] In at least one embodiment, the invention takes the form of a load carrier 

arrangement for transporting a bicycle when secured thereupon. The load carrier 
arrangement comprises (includes, but is not necessarily limited to) a frame 
assembly adapted to be mounted to the carrying vehicle. The frame assembly has 
at least one elongate arm configured to receive a bicycle cradle thereupon. The 
bicycle cradle (anchor means) is mounted upon the arm and is operator 
configurable between a bicycle transporting configuration (either actually laden with 
an article, or readied for loading thereof) and a non-transporting configuration. The 
cradle has a through-passage within which the elongate arm is received and the 
cradle is operator reciprocal (moveable back and forth) on the elongate arm in the 
non-transporting configuration thereby facilitating variable longitudinal (along the 
length of) positioning of the cradle by the operator upon the arm. The cradle has an 
increased resistance to longitudinal reciprocation on the elongate arm in the bicycle 
transporting configuration in comparison to the non-transporting configuration. In 
this manner, the cradle is effectively (not absolutely, but under normal 
circumstances bearing loads for which the carrier has been designed) longitudinally 
fixed on the elongate arm in the bicycle transporting configuration to an extent that a 
secured portion of a carried bicycle (for example, a portion, C, of the bicycle's, B, 
frame, F) in the cradle is longitudinally fixed relative to the elongate arm during 
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transport on the load carrier arrangement. 

[0014] In an alternative configuration, the invention takes the form of a method for 
providing a load carrier arrangement for transporting a bicycle when secured 
thereupon. The method comprises utilizing a load carrier arrangement having a 
frame assembly mounted to a carrying vehicle and that includes an elongate arm 
configured to receive a bicycle cradle thereupon to transport a bicycle. The bicycle 
cradle is operator configurable (can be changed from one to the other) between a 
bicycle transporting configuration in which the cradle is tight-fitting upon the arm and 
a non-transporting configuration in which the cradle is comparably loose-fitting upon 
the ami. At least one step contemplated with regard to this embodiment of the 
invention includes reconfiguring the bicycle cradle to the non-transporting 
configuration after transporting use (carrying a bicycle on the carrier) and thereby 
limiting strain induced, cold-flow creep in the bicycle cradle that results in a 
reduction of tightness of fit of the cradle upon the arm to periods when the bicycle 
transporting configuration is assumed. 

[0015] In a related aspect, the invention is characterized by preserving a designed 

tightness-of-fit of the cradle upon the arm during bicycle transporting configuration 
by the limitation of strain induced, cold-flow creep in the bicycle cradle. 

[0016] In at least one embodiment, the cradle is made up of a plurality of cradle pieces. 

[0017] In another aspect, the through-passage is constituted by a series of apertures, one 
each located in a plurality of the cradle pieces. 

[0018] In a related aspect, the series of apertures constituting the through-passage are 

sufficiently aligned (not necessarily absolutely aligned, or even of the same sizes) in 
the non-transporting configuration to achieve the facilitation of variable longitudinal 
positioning of the cradle by the operator upon the arm. 
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[0019] In another related aspect, at least one of the series of apertures constituting the 
through-passage is sufficiently misaligned in the transporting configuration to 
establish a binding effect between the cradle and the elongate arm and thereby 
effects the longitudinal fixation of the cradle on the elongate arm in the bicycle 
transporting configuration. 

[0020] In a further related aspect, transition of the cradle from the non-transporting 

configuration to the bicycle transporting configuration establishes a binding effect 
between the cradle and the elongate arm sufficient to establish an anchor for a 
secured portion, C, of a carried bicycle, B, in the cradle during transport. 

[0021] In another aspect, the cradle comprises a plurality of variably configurable cradle 
portions (each being either one piece or multiple piece), at least one of which 
constitutes a binding assembly that more forcefully abuts the elongate arm in the 
bicycle transporting configuration than in the non-transporting configuration. 

[0022] In a related aspect, the binding assembly comprises a binding portion coupled to a 
lever portion through which a binding force is communicated that fixes the cradle to 
the elongate arm in the bicycle transporting configuration. 

[0023] In an alternative aspect, the binding assembly comprises a lever through which a 
binding force is communicated that fixes the cradle to the elongate arm in the 
bicycle transporting configuration. 

[0024] In another aspect, the through-passage comprises a series of apertures, at least 
one of which is configured in the non-transporting configuration to accommodate 
reciprocation of the elongate arm therein and is reoriented in the bicycle 
transporting configuration to bind on the elongate arm and resist reciprocation of the 
elongate arm therein. 

[0025] 

In yet another aspect, different portions of the cradle are constructed from different 
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durometer materials. 

[0026] In a related aspect, at least one portion of the cradle is constructed from a plastic 
susceptible to cold-flow creep. 

[0027] In yet another aspect, portions of the cradle establishing a tightenable fit to the arm 
are constructed from a material susceptible to cold-flow creep, the portions 
experiencing creep effects when tightened upon the arm in the bicycle transporting 
configuration and the portions experiencing reduced creep effects when loosened 
upon the arm in the non-transporting configuration in comparison to when in the 
bicycle transporting configuration. 

[0028] In a related aspect, the material of construction is plastic. 

[0029] In yet another aspect, the cradle further* comprises a base for receiving a bicycle 
frame tube and a variably adjustable, flexible retaining strap for anchoring the 
bicycle frame tube in the base. 

[0030] in a related aspect, the base further comprises a ribbed bicycle-engaging surface 
for resisting twisting action of the bicycle frame tube in the base. 

[0031] In an alternative aspect, the base further comprises a fastening tab and the 

retaining strap comprises fastening holes that cooperatively constitute a custom-fit 
securement mechanism for anchoring a bicycle in the cradle. 

[0032] In another aspect, the cradle comprises a plurality of variably configurable cradle 
portions, at least one of the cradle portions being a binding assembly that more 
forcefully abuts the elongate arm in the bicycle transporting configuration than in the 
non-transporting configuration, the binding assembly being actuated by a flexible 
retaining strap configured to releasably anchor a bicycle frame tube in the base. 

[0033] 

In another aspect, the through-passage is variably constricting upon the arm 
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between the bicycle transporting configuration and the non-transporting 
configuration. 

[0034] In a related aspect, the variable constriction of the through-passage upon the arm is 
actuated by a flexible retaining strap configured to releasably anchor a bicycle 
frame tube in the base. 

In a further related aspect, the flexible retaining strap acts on a binding portion of 
the cradle via a lever portion through which a binding force is communicated and 
that fixes the cradle to the elongate arm in the bicycle transporting configuration. 

In yet another aspect, several unique cradle arrangements have been disclosed. 
Among other features, one design is described in which the more dislocation- 
tending force that is exerted upon the cradle, the greater the anchoring power of the 
cradle to the carrier. 

[0037] 

Another feature that is disclosed herein is the unique design for associating a load 
carrying member, such as a bicycle support arm, with the hub upon which it 
operates. According to one aspect of the disclosed inventions, a socket is provided 
in the hub that is designed to insertably receive an insert portion of a load carrying 
member such as a bicycle support arm. The carrying member is arranged to rotate 
or twist within the socket. In this way a unique and elegant solution is provided for 
transitioning such an arm between an extended load carrying or transporting 
orientation and a compacted storable orientation. It also provides a simple method 
for making adjustments to the relative orientation of the arm with respect to the 
balance of the carrier. For instance, if the arm needs to be lowered slightly to be 
placed in a horizontal orientation when mounted upon a particular vehicle, merely 
performing a twist of one or both of the arms can provide a quick solution. Similarly, 
the arms of a pair on a carrier can be leveled; this is enabled by the fact that the 
arms can be Independently adjusted without any changes at the hubs other than 
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permitting rotation of the inserted portion of the arm being manipulated in its socket 
in the hub. 

[0038] Because a simple locking arrangement is employed, namely the disclosed spring- 
biased pin-in-aperture configuration, both the extended and retracted configurations 
of the carrying members or arms are easily locked and unlocked by an operator. 
Still further, because of this simple arm-in-socket and biased insert pin 
arrangement, the carrying member or arm is easily removed from the hub simply by 
disengaging the locking pin by pulling it against its biasing spring from mating 
engagement with the receiving apertures on the arm, and then pulling the arm out of 
the socket. This greatly facilitates shipping where compact packing is of paramount 
importance. 

[0039] The construction of the hub arrangement of the exemplary embodiment of FIG. 13 
in which essentially two halves are simply joined together saves manufacturing 
costs and reduces the number of parts required to establish a working hub 
assembly. 

[0040] In another aspect, another simple pin-in-aperture configuration is utilized for 

establishing proper fit of certain frame components relative to the hub of the carrier. 

[0041] 

Still further, a scheme for providing a universal fit guide which can be utilized by a 
number of carriers is disclosed. By using like indicators on differently configured 
carrier orientation-fixing arrangements, such as the at least two different and 
alternative hub configurations that are described herein, a single universal fit guide 
can be produced which specifies one correlator or indicia for a particular fit, which 
will normally correspond to a particular vehicle, or group of vehicles, and which 
appears on the several different carriers. Arrangement of any of the properly 
marked carriers according to the single specified indicia for a particular fit, such as 
to a particular vehicle, will result. In this way, substantial economies can be realized 
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through the uniformity fostered across different products when a single fit guide can 
be used for all. 

[0042] In another aspect, the securing strap is configured with respect to the base of the 
cradle so that the strap extends substantially upward and away from the base, and 
is maintained in that orientation until purposefully bent over for securing a bicycle 
frame to the cradle. In this way, the strap is continuously readied for securement, 
but out of the way from and clear of the exposed surface of the base upon which a 
user must install a bicycle to be transported thereupon. To achieve this 
performance, the material of construction for the strap is selected so that it is 
sufficiently rigid to support its own weight in a substantially upright orientation when 
substantially unaffected by external forces, while at the same time being sufficiently 
flexible to be bent over the bicycle frame member that is to be secured upon the 
cradle after proper positioning of the bicycle thereupon. 

[0043] In the embodiments of the several inventions that are disclosed herein and their 
various combinations, it is contemplated that the carrier may be associated with a 
transporting vehicle in a number of ways. The carrier may be directly connected to 
the rear of the vehicle. Alternatively, the carrier may be coupled to the vehicle with 
one or more components interposed therebetween. As an example, the carrier may 
be secured to a hitch assembly that is in turn connected to the vehicle. In any event, 
when aspects of the inventions are described herein as being mounted to, secured 
to, or otherwise associated with a vehicle, it is to be understood that the association 
may be direct or indirect with intermediate components therebetween. 

[0044] In summary, inclusion of one or more of the above described features in a sports 
equipment carrier enhances the carrier's usefulness, its compatibility with variably 
configured carrying vehicles, and its ease of manufacture, installation and use. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0045] Certain embodiments of the disclosed inventions will now be described in greater 
detail and exemplarily shown in the associated drawings in which like and 
correlating reference numerals have been used to indicate like and similar 
components, arrangements of components, and functional features of the same. 
The illustrative drawings disclose exemplary, and in some case alternative 
embodiments of the inventions, and in which regard: 

[0046] FIG. 1 is a perspective view of a bicycle carrier designed to be mounted on the rear 
end of a vehicle; 

[0047] FIG. 2 is a perspective view of that bicycle carrier, with securing straps thereof 
being deleted for clarity, and with a anti-sway bar shown in phantom lines in a 
carrier-storing position; 

[0048] FIG. 3 is a perspective view of a hub portion of that carrier, and a fragment of a leg 
of a mounting member which is to be inserted into a socket of the hub; 

[0049] FIG. 4 is a fragmentary perspective view of a cradle of that carrier, the cradle being 
in a bicycle frame-retaining condition; 

[0050] FIG. 5 is a cross-sectional view taken through the hub along the line 5-5 in FIG. 6; 

[0051] FIG. 6 is a side elevational view of the hub depicted in FIG. 3; 

[0052] FIG. 7 is a side elevational view of a portion of that carrier which forms a pivot 
connection between two mounting members of the carrier; 

[0053] FIG. 8 is a sectional view taken along the line 8-8 in FIG. 7 after a leg of an upper 
mounting member has been inserted into a hub of the pivot-forming mechanism; 

[0054] FIG. 9 is a side elevational view of the carrier, depicting various positions of 
adjustment of that carrier in broken lines; 
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[0055] FIG. 10 is an exploded perspective view of the bicycle carrier depicted in FIG. 2 with 
the cradles disposed in an unaffected, bicycle-receiving configuration; 

[0056] FIG. 1 1 is a side elevational view of a previously known design in which an elastic 
cord is utilized in an effort to retain bicycles on a carrier; 

[0057] FIG. 12 is a perspective view of a previously known design for an equipment 
support utilizing flexible belting in conjunction therewith; 

[0058] FIG. 13 is a perspective view of an alternative embodiment of a carrier illustrating 
alternative and/or additional inventions to that embodiment depicted in FIG. 1; 

[0059] FIG. 14 is a perspective view of that carrier of FIG. 13 shown in a collapsed, ready 
to be stored or transported orientation; 

[0060] FIG. 15 is a detailed perspective view of the hub of that carrier of FIG, 13 showing 
certain internal features in broken lines; 

[0061] FIG. 16 is an exploded perspective view of the hub depicted in FIG. 15, with 

additional internal features of the hub, as well as components connectable thereto, 
shown in broken lines; 

[0062] FIG. 17 is an elevational, perspective view of an exemplary embodiment of the 
cradle employed in the exemplary carrier of FIG. 13; 

[0063] FIG. 18 is an elevational, perspective view of the cradle of FIG. 17 illustrating that 
cradle's two-piece construction; 

[0064] FIG. 19 is a perspective view of a top portion of a carrier hub substantially similar to 
that shown in FIG. 13 illustrating an anchoring strap secured within the body of the 
hub by a loop formed in the end of the strap and which is secured by a rivet used in 
the hub's assembly; 
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[0065] FIG. 20 is a perspective view of a load carrier arrangement demonstrating several 
cradles configured according to one embodiment of the present invention(s); 

[0066] FIG. 21 is a perspective view of a retaining strap being installed in an actuable 
portion of a base of one embodiment on an exemplary bicycle cradle; 

[0067] FIG. 22 is an exploded perspective view of the bicycle cradle readied for installation 
on a supporting elongate arm; 

[0068] FIG. 23 is an assembled perspective view of the cradle of FIG. 22 in a non- 
transporting configuration; 

[0069] FIG. 24 is an assembled perspective view of the cradle of FIG. 22 in a bicycle 
transporting configuration; 

[0070] FIG. 25 is a cross-sectional view of a cradle of the type shown in FIG. 22 in a non- 
transporting configuration; 

[0071] FIG. 26 is a cross-sectional view of a similar cradle to that of FIG. 22 in a bicycle 
transporting configuration; 

[0072] FIG. 27 is an exploded perspective view of an alternative embodiment of a bicycle 
cradle readied for installation on a supporting elongate arm; 

[0073] FIG. 28 is an assembled perspective view of the cradle of FIG. 27 in a non- 
transporting configuration; 

[0074] FIG. 29 is an assembled perspective view of the cradle of FIG. 27 in a bicycle 
transporting configuration; 

[0075] FIG. 30 is an assembled perspective view of still a further alternative embodiment of 
a cradle in a non-transporting configuration; 

[0076] 

FIG. 31 is an assembled perspective view of the cradle of FIG. 30 in a bicycle 
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transporting configuration illustrating the reception area in the actuable base portion 
of the cradle for a cord-shaped retaining strap; 

[0077] FIG. 32 is an assembled perspective view of the cradle of FIG. 30 in a bicycle 

transporting configuration illustrating a securement arrangement for a drawn-tight, 
cord-shaped retaining strap; and 

[0078] FIG. 33 is a text book-style illustration of cold-flow creep characteristics of plastics. 
MODE FOR THE INVENTION 

[0079] As required, detailed embodiments of the presently disclosed inventions are 

described herein; however, it is to be understood that the disclosed embodiments 
are merely exemplary of the inventions that may be embodied in various and 
alternative forms. The figures are not necessarily to scale, some features may be 
exaggerated or minimized to show details of particular components. Therefore, 
specific structural and functional details disclosed herein are not to be interpreted as 
limiting, but merely as a basis for the claims and as a representative basis for 
teaching one skilled in the art to variously employ the inventions. 

[0080] Referring to the Figures, one exemplary embodiment of a bicycle carrier 10 is 
shown in FIG. 1 as being mounted on the rear of a vehicle 12. The vehicle 12 
includes a trunk lid 14 and a bumper 16. 

[0081] The carrier 10 comprises a frame formed by a pair of mounting members 18, 20, 
and a pair of bicycle supporting arms 21, 2V project rearwardly from the frame. An 
upper one of the mounting members 18 is U-shaped and comprises a pair of leg 
portions 22 interconnected by a bight portion 24. Likewise, a lower one of the 
mounting members 20 is U-shaped and includes a pair of leg portions 26 
interconnected by a bight portion 28. 



[0082] 



The mounting members are interconnected by two pivot-forming structures 30, each 
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of which includes first and second brackets 32, 34. The first bracket 32 is affixed to 
the upper mounting member 18, and the second bracket 34 is affixed to the lower 
mounting member 20. 

[0083] The second bracket 34 is U-shaped and includes a pair of leg portions 36 (see 

FIGS. 8 and 10) interconnected by a bight portion 38. The bight portions 38 forms a 
socket which receives the upper end of a leg portion 26 of the lower mounting 
member 20 and retains, the leg portion by means of pins in the form of rivets 40 
which pass through aligned holes in the leg 26 and leg portion 36. 

[0084] Each of the first brackets 32 comprises a generally cylindrical hub 33 having a 
radially extending socket portion 42 for receiving a leg portion 22 of the upper 
mounting member 18 (see FIG. 3). A pin in the form of a bolt 44 extends through 
aligned openings 46, 48, 50, 52 formed in the hub 33, the bracket 34, the leg 22, 
and the supporting arm 21 (or 2V), respectively, as shown in FIG. 8. The pin forms 
a pivot axis A about which the hub 33 can rotate relative to the bracket 34. 

[0085] An internal wall of the socket 42 could include a projection (not shown) sized to 
enter a groove formed in an outer wall of the leg to aid in properly aligning the leg 
within the socket. The hub 33 includes a plurality of through-holes 60 (see FIG. 6) 
arranged in a circular path concentrically about the pivot axis A. The legs 36 of the 
bracket 34 include two aligned holes 62 (see FIGS. 7 and 8) spaced from the axis A 
by the same distance as the holes 60. Hence, by rotating the hub 33 about the axis 
A, the holes 60 can be brought sequentially into alignment with the aligned holes 
62. By inserting a threaded bolt 66 through the aligned holes 62, 60 and into a 
threaded hole 68 disposed within the supporting arm 21 (or 2V), the mounting 
members 18, 20 will be locked in a particular adjusted position. This enables a 
number of possible positions. The threaded hole 68 can be provided in the 
supporting arm 21 (or 21') in any convenient fashion, such as by means of a 
polypropylene plug 70 affixed within the supporting arm 21. The plug 70 includes 



Page 16 of 65 



holes through which the rivet 44 and bolt 66 extend, and carries a threaded nut 71 
which receives the bolt 66. 

[0086] The hole 62 of the bracket 34 and the hole 68 of the supporting arm 21 are located 
such that when the supporting arms 21, 21' are in their use position, they are 
oriented substantially perpendicular to the upper portions of the legs 26 of the 
mounting member 20 as the carrier is viewed from the side in a direction parallel to 
the axis A (see FIG. 9). 

[0087] Rotational support for the hub 33 within the bracket 34 is enhanced by the 

engagement between a circular projection 72 formed on each of the outer surfaces 
of the hub, and a circular recess 74 formed in each of the inner surfaces of the 
bracket legs 36 (see FIG. 8). The engagement between those projections and 
recesses 72, 74 forms a rotary support between the hub 33 and bracket 34. 

[0088] In order to enable alignment between the holes 60 of the hub 33 and the holes 62 of 
the bracket to be more easily attained, each of the inside surfaces of the bracket 34 
is provided with a projection 76 which is spaced from the axis A by the same 
distance as the holes 60 of the hub are spaced from that axis. In FIG. 7 a part of 
one of the legs 36 is broken away to show the projection 76 located on the opposite 
leg 36. Thus, as the hub 32 rotates, the holes 60 will sequentially become aligned 
with, and receive, the projections 76. The projections do not lock the hub in its 
various positions of adjustment, but merely offer a yieldable resistance against 
further hub rotation. The projections 76 are located such that when they are nested 
within one of the holes 60, another of the holes 60 will be aligned with the holes 62 
of the bracket, as depicted in FIG. 8, thus facilitating insertion of the bolt 66 to lock 
the carrier in that particular adjusted position. 



[0089] 



It will be appreciated that when relative rotation about axis A occurs between the 
upper and lower mounting members 18, 20, such as when changing from one 
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adjustment position to another, the angle formed between those mounting members 
changes, as is evident from FIG. 9 which depicts various adjusted positions of the 
carrier in broken lines. In so doing, the carrier 10 is capable of being mounted on 
the rears of vehicles of different configurations. Thus, each position of adjustment is 
suited to one or more particular vehicle model. When a user attempts to re-attach 
the carrier to a vehicle, or transfer the carrier from one vehicle to another, it would 
be highly inconvenient to have to repeat the time-consuming procedure of 
experimenting with different adjustment positions of the carrier. 

[0090] In order to avoid that inconvenience, an aspect of the invention provides means for 
identifying the various adjustment positions. As depicted in FIG. 6, indicia in the 
form of a series of numbers, i.e., numbers 1 through 12, is disposed on one of the 
sides of the hub 33. Those numbers are arranged in a circular path which is 
concentric with the axis A. One of the legs 36 of the bracket 34 includes an opening 
80 (see FIG, 7) which is spaced the same distance from the axis A as are the 
numbers formed on the hub. The opening is situated so that whenever the mounting 
members have been indexed to any one of their adjusted use position (excluding a 
storage position), a number is visible through the opening 80, For example, the 
number "6" is visible in FIG. 7. 

[0091] The numbers can be provided in any suitable manner, such as by being integrally 
molded with the hub and then colored in an appropriate manner so as to be clearly 
distinguishable. 

[0092] Hence, once a user has adjusted the carrier to suit a particular vehicle, the user 

need only record the particular position number which is disposed in the opening 80 
in order to be able in the future to quickly return the carrier to the position suited to 
that vehicle. If the user owns a number of vehicles, then he will record the position 
numbers pertinent to each vehicle. 
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[0093] Furthermore, it is possible for the manufacturer of the carrier to provide the user 
with a listing which correlates various vehicle models to the position numbers. 
Hence, upon purchasing the carrier, the user can immediately index the carrier to its 
proper position without the need to experiment with different positions. 

[0094] In order to support a bicycle B without scratching the frame, bicycle-receiving 

cradles 90 formed of an elastically flexible material, such as rubber or soft plastic, 
are provided to receive and cradle a bar or portion C of the bicycle frame F. Each 
cradle 90 includes a base 92 and a strap 94 which are of integral, one-piece 
construction. The strap 94 normally extends substantially upwardly from the base 
92 as shown in FIGS. 1, 2, 9 and 10, but can be flexed to extend across a bicycle 
receiving surface 102 of the cradle 90 to retain a bicycle frame, as shown in FIG. 4. 
The base 92 includes a through-hole 96 which is adapted to receive a supporting 
arm 21 (or 21'). The supporting arm makes a snug frictional fit with the hole 96, so 
the cradle 90 can be slid along the supporting arm and then be held in position by 
friction. 

[0095] A wall of the through-hole 96 includes a projection 98 which is received in a 

longitudinal channel 100 formed in an outer surface of the supporting arm 21 (or 
21'). The projection tends to retain the cradle in a prescribed circumferential position 
on the supporting arm, so that the bicycle-receiving surface 102 of the cradle faces 
upwardly. 

[0096] That surface 102 is formed on the base 92 and is of curved shape to generally 
confonm to the curvature of the bar C of the bicycle frame. The base 90 carries a 
metal fastener tab 104 which is disposed on a side of the surface 102 opposite that 
of the strap 94. The tab 104 can be mounted in the base in any suitable fashion. 



[0097] 



The strap 94 includes a plurality of fastening holes 106 (see FIG. 4) which are sized 
to receive the tab 104. Thus, once the bar C of the bicycle frame has been placed 
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onto the surfaces 102 of two of the cradles, the straps 94 are wrapped around the 
bar C and fastened to the tab 104, as depicted in FIG. 4. The bar C will be held in 
place without any metal-to-metal contact which could scratch the bar. 

[0098] Two pairs of cradles 90 can be provided to enable two bicycles to be supported 

simultaneously on the supporting arms. During vehicle movement, there may occur 
a tendency for the bicycles to swing about axes defined by the bars C during 
movement of the vehicle. In order to prevent bicyc!e-to-bicycle contact during such 
swinging movement, there is provided an anti-sway bar 110. The anti-sway bar 1 10 
comprises an anm 1 12 having a hollow sleeve 1 14 at its upper end. The sleeve 1 14 
receives a supporting arm 21 to enable the anti-sway bar 1 10 to be slid 
longitudinally therealong. Disposed over a front face of the arm 1 12 is a cover 116 
formed of a relatively soft material such as rubber or a soft plastic. At Its lower end, 
the arm 1 12 Is shaped like a hook 118. The anti-sway bar is positioned intermediate 
the front and rear pairs of cradles and hangs vertically downwardly such that if the 
bottom of a rear bicycle swings forward toward a front bicycle, the bottom of the rear 
bicycle will strike the soft cover 1 16 of the anti-sway bar 110. Consequently, 
damage to the bicycles as the result of bicycle-to-bicycle contact will be avoided. 

[0099] The anti-sway bar 110 is longitudinally adjustable along the supporting arm 21 and 
the sleeve 114 is snugly engaged with the supporting arm 21. By applying sufficient 
force to the anti-sway bar 1 10 to overcome the frictional contact with the supporting 
arm, the position of the anti-sway bar can be changed. 

[0100] For carrier-storage purposes, the anti-sway bar 1 10 can be swung about the axis of 
the supporting arm 21 until the hook 118 snaps onto the other supporting arm 21 \ 
as depicted in phantom lines in FIG. 2. Thus, the carrier will be rendered more 
compact for storage purposes than if the anti-sway bar 1 10 were permitted to hang 
free. 
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[0101] While the anti-sway bar 110 limits forward swinging movement of the rear bicycle, 
the upper portions 130 of the legs 26 of the lower mounting member 20 perform a 
similar function with respect to a front bicycle. When the carrier has been properly 
mounted on a vehicle, the upper portions 130 of the legs 26 will be oriented 
substantially vertically, and the supporting arms 21, 2 V (which have only one use 
position) will be oriented substantially horizontally. Hence, the leg upper portions 
130 will be conveniently suited to limit the forward swinging movement of the front 
bicycle. Pads 131 are provided on the legs 26 to prevent the bicycle from being 
damaged by the leg portions 130. 

[0102] If desired, the legs 26 and the anti-sway bar 110 could be provided with straps to 
enable the front and rear bicycles to be attached to the legs 26 and anti-sway bar, 
respectively, to prevent swinging of the bicycles. 

[0103] The lower portions 132 of the legs 26 are inclined inwardly and downwardly from 
the upper portions 130 to form obtuse angles therebetween. Hence, the bight 
portion 28 of the lower mounting member 20 will be properly located for engaging 
the rear bumper of the vehicle, as depicted in FIG. 1 . 

[0104] The vehicle-engaging portions of the carrier are provided with soft cushions 134 to 
prevent the vehicle from being scratched by the carrier. 

[0105] The carrier is affixed to the vehicle by means of upper and lower securing straps 
140, 142 (see FIG. 1) which carry conventional hooks 144 and adjusting buckles 
146. The hooks grasp portions of the vehicle body, such as edges of the trunk lid for 
example, and are drawn-up tight by means of the buckles. By loosening the straps 
at the buckles, the hooks can be easily removed. 

[0106] To render the carrier more compact for storage purposes, the anti-sway bar 1 10 is 
swung to its position wherein the hook 118 snaps onto the supporting arm 21 
Then, the bolt 66 is removed to enable the mounting members 18, 20 and the 
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supporting arms 21, 21' to be swung about the axis A so as to lie more closely 
together. Such a compact condition of the carrier can be visualized in FIG. 9 
wherein the lower mounting member could occupy the solid line position shown 
therein; the upper mounting member could occupy the broken line position 18A; and 
the supporting arms could occupy the broken line position 21 A. While the mounting 
portions 18, 20 cannot be folded so as to lie in the same plane, they can be folded 
sufficiently to cause the size of the carrier to be substantially reduced to provide for 
convenient storage. 

[0107] Although, not essential, the bracket 34, and the hub 33 could be provided with holes 
that are aligned in the storage position and which are also aligned with the hole 68 
of the supporting arms, so that the bolt 66 can be reinserted to hold the carrier in its 
storage position. 

[0108] In operation, when a user desires to install the carrier 10, the bolt 66 is removed, 

and the frame 18, 20 of the carrier is adjusted to a position fitting a particular vehicle 
12 by rotating the mounting member 18 about axis A so that when the carrier rests 
against the vehicle, the supporting arms 21, 2V extend substantially horizontally. 
Then the bolt 66 is reinserted, and the hooks 144 of the straps 140, 142 are 
positioned to grasp convenient edges of the vehicle body in a conventional manner. 

[0109] The user may now observe and record the position or index number which appears 
in the opening 80 (FIG. 7), so that, in the future, the carrier can be quickly indexed 
to that same position. The manufacturer could provide a listing of vehicle models 
and the corresponding index numbers of the carrier, so that the user would never 
have to experiment with different positions of the frame. 

[0110] 

Once the carrier has been installed, one or more bicycles 83 are mounted on the 
cradles 90. If two bicycles are to be mounted, the cradles 90 can be adjustably 
positioned along the supporting arms 21 , 21* to space the front and rear pairs of 
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cradles apart by a distance commensurate with the size of the bicycles. 

[01 11] The cradle straps 94 are then wrapped around the bar C of the bicycle frame F 
(FIG. 4) to provide 360 degree securement of that bar. Due to the soft, elastic 
nature of the cradle, the bicycle bar C will not contact metal so as to become 
scratched. 

[01 12] The anti-sway bar 1 10 (see FIG. 2) is positioned closely adjacent the rear bicycle to 
resist swinging of that bicycle during vehicle travel, and thereby prevent bicycle-to- 
bicycle contact. 

[0113] When the carrier is removed from the vehicle and stored, the anti-sway bar 1 1 0 can 
be rotated to a convenient storage position (see broken lines in FIG. 2) wherein the 
hook 118 snaps onto the other supporting arm 2V. 

[01 14] A second exemplary embodiment for a load carrier arrangement 210 is illustrated in 
FIG. 13 which exemplifies several of the same unique aspects as that depicted in 
the carrier design shown in FIG. 1 , as well as several additional inventive 
component designs, arrangements and utilizations. The carrier 210 includes a hub 
230 that serves as the joining component between a load carrying member 250 and 
first and second support members 270, 286. Two orientations of the carrier 210 are 
shown in FIG. 13; in solid lines, two load carrying members 250 are shown 
projecting to the right in a load carrying orientation 212. In broken lines, the most 
nearly positioned of the carrying members 250 is shown rotated, or twisted down 
into a storable orientation 214. 

[01 15] Each of the two load carrying members 250 includes an insert portion 252 and a 
load carrying portion 254 with an angle 256 interposed therebetween. In one 
embodiment, the load carrying members 250 are constructed from cylindrical 
tubing, preferably of metal construction, that has been bent to establish the angle 
256. 
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[01 16] The hub 230 houses a substantially cylindrically-shaped socket 232 therein. The 

socket 232 is configured to receive the insert portion 252 of a load carrying member 
250. Because relative rotation of the insert portion 252 within the socket 232 Is 
required, both the socket 232 and insert portion 252 are preferably cylindrical in 
shape. When the word "substantially" is used herein in conjunction with these two 
components, it is intended that departures from an exact cylindrical shape is 
possible, but the capability for rotation or twist of the insert portion 252 in the socket 
232 must be maintained, 

[0117] A primary feature of the load carrier arrangement 210 is enabled by the cooperation 
of the load carrying member 250 in the socket 232 of the hub 230. As has been 
described hereinabove, in one embodiment, twisting action of the insert portion 252 
in the socket 232 transitions the load carrying member 250 from the load carrying 
orientation 212 to the storable orientation 214. It should be appreciated that while a 
twist-indicating, double-headed arrow is shown at the distal end of the carrying 
member 250 in FIG. 13, the twisting action actually occurs about the insert portion 
252 of the carrying member 250. 

[01 18] In a prefenred embodiment, the angle 256 measures approximately forty-five 

degrees. As a result, by twisting the insert portion 252 approximately one hundred 
and eighty degrees, the load carrying portion 254 of the member 250 is transitioned 
to a substantially perpendicular orientation relative to the starting position. It should 
be appreciated that more minor twist positioning of the insert portion 252 will result 
in adjustments to the orientation of the carrying member 250. Therefore, the relative 
orientation of the load carrying portion 254 can easily be adjusted by a simple twist 
of the insert portion 252. 

[01 19] A locking anrangement is provided between the hub 230 and the carrying member 
250 through the inclusion of a locking pin 236 on the hub 230 and a first receiving 
aperture 258 on the insert portion 252 of the member 250. When properly 
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positioned within the socket 232 and moved to the load carrying orientation 212, the 
first aperture 258 is aligned with the locking pin 236 which is then to be inserted 
therein under the action of an inwardly biasing spring member. Release from this 
locked configuration is accomplished by an operator grasping a head 237 of the 
locking pin 236 and retracting the pin 236 from the aperture 258. The operator's 
grasping of the head 237 is facilitated by a recess 238 in the surface of the hub 230 
located about the head 237. In this way, the head 237 is otherwise protected from 
inadvertent release because it is sunk within the recess 238 below the surface level 
of the hub 230. 

[0120] In at least one embodiment, a second aperture 260 is provided in the insert portion 
252 of the carrying member 250 at an opposed location to the first aperture 258. 
This second aperture 260 corresponds to the storable orientation 214 when aligned 
with the locking pin 236. By insertion of the locking pin 236 into the second aperture 
260, a locked storable orientation 214 is achieved. This should be contrasted to 
known designs in which carrying arms are permitted to pivot or drop out of the 
carrying orientation, but then they are permitted to flop about without restraint. The 
capability of the present intention to lock the load carrying member 250 In the 
storable orientation is a significant improvement over these unrestrained designs. 

[0121] A plurality of bicycle receiving cradles 290 are shown installed upon each of the 
carrying members 250. In practice, one or more cradles 290 may be installed on 
either of the load carrying members 250. As will be addressed in greater detail 
hereinbelow, an alternative appearance and design is represented by the cradles 
290 positioned on the nearest carrying member 250 as shown in FIG. 13. It should 
be appreciated, however, that the earlier described embodiment for a bicycle 
receiving cradle 90 may be substituted therefore as is illustrated in the most distally 
positioned cradle 90 on the farther away carrying member 250 of FIG. 13. 

[0122] It should be appreciated that the retaining strap 294 portion of the cradle 290 
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exemplarily extends in a substantially upstanding orientation under unaffected 
conditions, but nfiay be bent over by an operator and secured to a base 292 of the 
cradle 290 for establishing a bicycle frame securing configuration of the cradle 290. 

[0123] Still referring to FIG. 13, but turning to the aspect of the support members 270,286, 
it should be appreciated that a pair of first support members 287 are joined together 
by a bight portion 288 which in the aggregate form a substantially U-shaped frame 
member. As shown, each of the support members 287 cooperates with a hub 230. 
Padding cushions 334 are positioned upon the bight portion 288 for buffering 
engagement with the transporting vehicle. As illustrated, a pair of second support 
members 286 are similarly configured, but differ in their connection to the respective 
hubs 230 as will be described in greater detail. 

[0124] Each first support member 270 defines an interior space 271 and is pivotally 
connected to a hub 230 at a pivotation point 272 by a rivet or similar axle- 
establishing component. A plurality of apertures 234 are provided in the hub 230 
that extend outward from a recess into which the first support member 270 extends 
into an interior region of the hub 230 and through a wall of the hub 230 to an 
exterior surface of the hub 230. The apertures are arranged in a series about the 
pivotation point 272 on a rounded arc. 

[0125] An insert pin 274 is located on the first support member 270. The insert pin 274 has 
a projecting portion 275 and a root end 276 that is anchored on a biasing member 
278. The biasing member 278 preferably takes the form of a leaf-type spring which 
is located in the interior space 271 of the support member 270. A through-hole is 
provided across the wall of the support member 270 that permits the projecting 
portion 275 of the insert pin 274 to extend outside the member 270. The location of 
the pin 274 on the member 270 is such that it is aligned with the series of apertures 
234 in the hub 230. Because of the spring 278, the insert pin 274 will become 
engaged into any one of the apertures of the series 234 when ever brought into 
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registration therewith. 

[0126] In order to facilitate disengagement of the insert pin 274 out of an aperture 234, a 
push pin 280 similarly configured to the insert pin 274 is depressed by the operator. 
The push pin 280 is located on the support member 270 at a distance sufficiently far 
from the pivotation point 272 that the pin 280 is positioned outside the hub 230. The 
push pin 280 includes a projecting portion 282 and a root end 284 configured with 
relationship to the spring 278 substantially like to the insert pin 274. Because the 
push pin 280 is positioned upon the spring 278 substantially adjacent to the insert 
pin 274, and the effective length of the push pin 280 is greater than the insert pin 
274, depression of the push pin 280 causes retraction of the insert pin 274 back into 
the interior space of the first support member 270 and out of engagement with any 
aperture 234 with which mating engagement had been previously achieved. 

[0127] Each of the apertures 234 may be marked to serve as indicia of particular 

configurations such as fits to certain vehicles. As described hereinabove with 
respect to the arrangement for providing similar indicia in the alternative 
embodiment of FIG. 6, fit guides may be generated which show which marked 
aperture 234 or 60 should be engaged for proper fit to a certain vehicle. This 
illustrates another inventive aspect disclosed herein; that is, the enablement of a 
single fit guide being maintained, but which is made universal to a plurality of 
different carriers because of like indicia marking schemes. That is, like markings are 
coordinated across several different carriers so when any one of the carriers are set 
to an indicated marking from the fit guide, the carrier will be set to a configuration 
appropriate for the looked-up reference, such as the type of vehicle the user desires 
to mount the carrier upon. 

[0128] Referring again to FIG. 13, but now turning to the second support member 286, it 
should be appreciated that a similar configuration is utilized for the second support 
member 286 as the first support member 270, but the second support member 286 
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is fixedly anchored in the hub 230 utilizing in the illustrated embodiment, two rivets 
240 that also serve to secure two halves of the hub 230 together. 

[0129] Referring to FIG. 14, the load carrier arrangement 210 may be appreciated as being 
an-anged into the storable orientation 214. Another aspect is depicted in FIG. 14, as 
well as FIG. 19 regarding a securement arrangement for upper 340 and lower 342 
securing straps to the hub 230. From these two figures, a recess into the interior 
space of the hub 230 at a rivet 240 may be appreciated. The securing straps 
340,342 are of conventional design, but with a loop provided at the end connected 
to the hub 230. The loop is anchored by the rivet 240 which serves as an axle about 
which the looped-strap is able to twist or rotate. The strap may be looped around 
the rivet 240, or the rivet 240 may be inserted through the loop during the hub's 230 
assembly. In either event, this arrangement for securing an anchoring strap to the 
hub 230 provides a substantial benefit in that it avoids twisting action traditionally 
imposed upon the load carrier arrangement 210 when clipped attachment to the 
vehicle was necessarily attached with inboard or outboard of the hub assemblies. 
This improved effect is facilitated because the straps are now enabled to extend 
substantially parallel to a long axis of the hub 230, which is substantially parallel 
with the long axis of the carrying vehicle, when conventionally designed hooks 344 
are secured thereto. As in other conventionally designed cinchable strap 
arrangements, adjusting buckles 346 are also incorporated for accommodating 
proper fit to different vehicles. 

[0130] FIG. 15 is provided to illustrate the details of the unique arrangement of the hub 

230. It should be appreciated that two such hubs 230 are included in the load carrier 
arrangement 210. The uniqueness of the individual hub arrangement 230 is, 
however, considered to be an inventive design in and of itself. 

[0131] FIG. 16, which is an exploded view of this unique hub 230 clearly demonstrates the 
interaction between the several components that are joined together by the hub 
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230. For instance, an exemplary design of a leaf spring 278 is shown positioned in 
the interior space 271 of the first support member 270. Similarly, both the insert pin 
274 and the pushpin 280, together with their respective projecting portions and root 
ends, are shown cooperate together during operation for fixing relative orientations 
of the carrier 210 through cooperation with the plurality of apertures 234. Still 
further, an exemplary location and orientation of the substantially cylindrically- 
shaped socket 232 is shown with the associated locking pin 236 with its graspable 
head 237 located in the surrounding recess 238. The first 258 and second 260 
apertures which are located on opposite sides of the insert portion 252 of the 
carrying member 250 are also shown as they are provided for co-operation with the 
locking pin 236. A double-headed arrow is provided indicating the twisting or 
rotating action of the load carrying member 250 in its receiving socket 232. 

[0132] A number of alternative embodiments of the cradle are illustrated in the Figures. A 
unique unibody design of one-piece construction is shown in FIG. 17, while a two- 
piece construction is shown in FIG. 18. In common between several of the designs 
is a through-hole 296, 470 a ribbed bicycle-receiving or engaging surface 302, 443 
on a base 292, and a retaining strap 294, 450. A fastening tab 304, 447 is provided 
on the base 292, 430 and a series of apertures or fastening holes 306, 453 are 
provided in the retaining strap 294, 450. Together, the apertures 306, 453 
selectively cooperate with the tab 304, 447 for a custom fit about a frame member 
of a bicycle carried thereupon. 

[0133] 

The alternative embodiment of FIG. 18 depicts a multi-piece cradle 290, 415, 
exemplarily shown as a two-piece construction. A primary portion of the base 292, 
430 is constituted by an elastomeric buffering semi-flexible component 312 at least 
partially surrounded by a truncated V-shaped fortifying, and substantially rigid 
component 310. As shown, the elastomeric buffering component 312 is made of 
one-piece construction together with the retaining strap 294, 450. The two sides of 
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the fortifying and substantially rigid cradle components 310 are oriented at an angle 
with respect to vertical, which also institutes an angle between these fortifying 
components 310 and a long axis of the cradle 290. Because of this orientation, 
pulling forces exerted by the retaining strap 294, 450 on a half 436 of the more rigid 
component causes a lower end, which is toed inward, to be biased outward. This 
biasing of the lower end of one side of the more rigid component causes a binding 
effect between that component, and in turn the cradle 290, 415 and the load 
canying portion 254 of the carrying member 250, 409 upon which it is located. This 
is a substantial benefit in that the pulling action on the retaining strap 294, 450 is 
usually caused by the load, such as a carried bicycle, B, tending to be dislocated 
therefrom. Without this binding effect, the cradle 290, 415 is more apt to slide upon 
the canying member 250, 409. Still further, the greater the pull on the one side of 
the rigid component, the greater the binding effect and the better the cradle 290, 
415 serves as an anchor for the secured article, such as a bicycle, B, to the load 
canrier arrangement 210, 400. 

[0134] FIG. 20 represents a load carrier arrangement 400 having a frame assembly 406 
that includes two elongate arms 409. As will be appreciated by those persons 
skilled in the art, the arrangement illustrated in FIG. 20 represents but a portion of a 
total rack assembly configured to be mounted on a carrying vehicle. Exemplary rack 
systems into which the arrangement of FIG. 20 can be incorporated are typified in at 
least FIGS. 1 and 13 of the present disclosure. In this regard, the arrangement 400 
of FIG. 20 should be appreciated as being particularly suited to rear amount sport 
rack configurations, and particularly those that are mounted as disclosed in FIGS. 1 
and 13, as well as configurations commonly referred to as hitch-mount racks. In 
FIG. 20, a longitudinal axis 412 of one of the amis 409 has been shown for 
reference purposes herein. 



[0135] 



A collection of eight bicycle cradles 415 are shown in FIG. 20, and which are 
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configured according to the teachings of the present invention and are consonant 
with that which has been described with respect to FIG. 18. The cradles 415 of FIG. 
20, however, also have additional unique features which will be discussed in greater 
detail hereinbelow. As with the previously described cradle embodiments, the 
cradles 415 are composed of a plurality 424 of individual cradle pieces 427 
generally comprise a base 430 configured to receive a load (bicycle, B) thereon, 
and which is connected with a retaining strap 450 for securing and maintaining the 
load in place on the base 430 once installed thereupon, and until intentionally 
removed. As may be best appreciated from FIG. 1 , the "load" exemplified in the 
present specification takes the form of a bicycle, B, having a frame member, F, that 
includes a portion, C, which is directly securable in a cradle 415. As before, the 
retaining strap 450 includes a series of fastening holes 453 that cooperate with a 
fastening tab 447 exemplarily extending from the base 430 to form a custom fit 
securement mechanism 456 for the bicycle, B. 

[0136] FIG. 22 illustrates one embodiments of a bicycle cradle 415 configured according to 
the present teachings. The base 430 is depicted as having a first portion 432 that 
operatively interacts with a second portion 436 for establishing and transitioning 
between a non-transporting configuration 421 (see FIG. 23) and a bicycle 
transporting configuration 418 (see FIG. 24). 

[0137] 

FIG. 21 demonstrates an exemplary assemblage procedure between a retaining 
strap 450 and the actuable second portion 432 of the base 430. In this embodiment, 
the second portion 436 of the base 430 includes a strap receiving portion 438 
established as a strap receiving channel 440 that insertibly receives a lower portion 
of the retaining strap 450. From FIG. 21, it may be readily appreciated that the 
retaining strap 450 includes an aperture 474 therein that in the configuration of FIG. 
22 has been brought into alignment with an aperture 474 of the second portion 436. 
As may be appreciated in FIGS. 22-23, each of the first and second portions 432, 
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436 and the retaining strap 450 each have apertures 474 that in an assembled 
configuration together form a series of apertures 473 that, as illustrated in FIG. 22, 
can be sufficiently aligned to form a through-passage 470 that penmits insertion 
therein of an elongate arm 409. 

[0138] The non-transporting configuration 421 and the bicycle transporting configuration 
418 are respectively cross-sectionally illustrated in FIGS. 25 and 26; views which 
further aid in an understanding of the operable features of this embodiment. As 
depicted, the second portion 436 is capable of pivotal operation relative to the first 
portion 432. This operation is facilitated by the trapped insertion of a bull-nose 
portion 437 of the second portion 436 in a receiving or trap recess 433 in the first 
portion 432 in the arm-installed configuration. As illustrated in FIG. 25, the portion of 
the through-passage 470 formed by the first portion 432 establishes a substantially 
conformance fit about the arm 409 that is tight enough to lend stability to the base 
430 with respect to the arm 409, but sufficiently loose to permit easy, non-binding, 
operator hand reciprocation of the base 430 along suitable lengths of the arm 409 
into a desired transport position. In the illustrated embodiment, the snugness of fit of 
the first-base portion 432 is accomplished by the inclusion of a resilient liner 435 in 
the aperture 474 of that part which fills the moderate clearance space between that 
portion 432 and an inserted arm 409. 

[0139] In the non-transporting configuration 421 of the cradle 415 (FIG. 25), the aperture 
474 of the second portion 436 through which the arm 409 is inserted also imposes 
little or no friction therebetween. There may be a snugness of fit as described with 
respect to the first portion 432, or the fit may be looser. In either case, the fit of the 
second portion 436 upon the arm 409 in the non-transporting, or relaxed 
configuration 421, presents only a minimal friction factor that is easily operator 
overcome for hand-adjustment of the position of the cradle 415 on the arm 409 as 
described above. 
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[0140] The aperture 474 of the retaining strap 450 also loosely fits about the arm 409 in the 
non-transporting configuration 421 to an extent that it likewise offers little resistance 
to operator reciprocation of the relaxed cradle 415 along lengthwise portions of the 
arm 409 before the bicycle transporting configuration 418 of FIG. 26 is instituted. As 
described above regarding the purpose of the resilient liner 435, it is preferable that 
even in the non-transporting configuration 421, there be a sufficient tightness of the 
base 430 about the arm 409 to prevent free movement of the cradle 415 on the 
carrier 400 under the influence of its own weight during othenA/ise normal vehicle 
travel. 

[0141] Exemplary operation of the cradle 415 may be best appreciated observing the 
transition from the non-transporting configuration 421 of FIG. 23 to the bicycle 
transporting configuration 418 of FIG. 24; the same transition being cross- 
sectionally illustrated between FIGS. 25 and 26. In the non-transporting 
configuration 421 (FIGS. 23 and 25) the cradle 415 fits snugly on the arm 409, but 
with a capability for being manually reciprocated upon the arm for custom 
positioning. A load, such as a bicycle, B, is thereafter installed upon the cradle's 415 
base 430. Exemplary, the portion, C, of the bicycle's frame, F, rests on a receiving 
surface 443 of the base 430 for anchored securement therein. To accomplish such 
anchoring, the elastomeric retaining strap 450 is pulled taut about the bicycle frame 
and secured at the opposite side of the cradle 415 at the first portion 432. As may 
be appreciated from FIG. 24, the retaining strap 450 includes a series of fastening 
holes 453 that cooperate with the fastening tab 447 by being hooked thereupon to 
provide a custom fit securement mechanism 456. 

[0142] 

As may be best appreciated from FIG. 26, the pulling tightness of the retaining strap 
450 presses upon the second portion 436 of the base 430 causing that portion to 
transition from the non-transporting configuration 421 to the bicycle transporting 
configuration 418. As a result, the second portion 436 of the cradle 415 pivots on 
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the bullnose 437 in the trap recess 433 of the first portion 432. To accommodate 
such pivotation, or partial rotation, the mating surfaces of a nose 437 and recess 
433 are substantially rounded for a conformance fit therebetween. Adjacent the 
bullnose 437 resides pressing surface 439. As the second portion 436 is urged into 
the bicycle transporting configuration 418, the pressing surface 439 is effectively 
raised or constricted against the elongate arm 409. Because the arm 409 is 
confined by a top portion of the first portion 432 of the base 430 at the opposite side 
of the arm 409 from the pressing surface 439, the movement of the second portion 
436 into the bicycle transporting configuration 418 causes an affective constriction 
of the cradle 415 about the arm. As seen in FIGS. 25 and 26. the second portion 
436 of the cradle 415 pivots into engagement with a flexible stop 434 which acts as 
a buffer between the portions 432, 436. 

[0143] 

In this manner, a tight fit of the cradle 415 is instituted upon the arm 409. In this 
regard, and is best appreciated from FIG. 26, the second portion 436 either 
singularly, or in combination with cooperating portions of the cradle 415, can be 
considered a binding assembly 459 because, regarding cradle reciprocation upon 
the arm 409, a binding effect exists in the bicycle transporting configuration 418 
which prevents such relative movement. The binding assembly 459 is constituted by 
the several variably configurable cradle portions 461 (exemplarily the first and 
second portions 432, 436 of the base 430), and includes a binding portion 463 
(exemplarily the pressing surface 439) and a lever portion 466. Utilizing such a lever 
system, the binding assembly 459 embodies a capability for exerting a greater 
pressing or binding force against the arm 409 at the binding portion 463 than the 
actuating force that is applied upon the lever portion 466. As may be appreciated 
from the illustration of FIG. 26, the binding effect is frictionally based, and therefore 
not an absolute connection. The tightness of fit is, however, sufficient to prevent 
easy manual movement of the cradle 415 on the anm 409, or movement of a loaded 
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cradle being acted upon by the shifting weight of, for instance, an installed bicycle 
during normal types of transporting vehicular travel. 

[0144] As illustrated, the pressing surface 439 is actually formed as a lower portion of the 
aperture 474 in the second portion 436 of the base 430. As demonstrated in at least 
FIGS. 22 and 25, in the non-transporting configuration 421, this aperture 474 in the 
second portion 436 is substantially aligned with the other apertures 474 constituting 
the series of aperture's 473 through which the elongate arm 409 is inserted. By the 
movement demonstrated in FIG. 23 from the non-transporting configuration 421 to 
the bicycle transporting configuration 418, pivotation of the second portion 436 
takes the aperture 474 of the second portion 436 out of alignment with the other 
apertures 473, and thereby constitutes a misaligned aperture 476. It is by this 
misalignment that the binding assembly 459 acts in this illustrated embodiment of 
the invention. 

[0145] 

It should be appreciated that the second portion 436 of FIG. 25 is configured slightly 
differently from that of FIG. 26 with respect to retaining strap reception. In FIG. 25, 
the second portion 436 is adapted with a strap seat 442 that can be configured to 
minimize, manage or prevent the retaining strap 450 from having contact with the 
ami 409 in the bicycle transporting configuration 418 and thereby regulating 
induced friction-drag of the cradle 415 on the arm 409. A special benefit, however, 
has been observed utilizing the configuration of FIG. 26 in which the retaining strap 
450 is allowed direct contact with the arm 409. When the retaining strap 450 is 
constructed from an elastomeric material such as rubber, a heightened degree of 
friction is experienced at a binding surface 451 thereof when the strap 450 is pulled 
taut against the arm 409, as compared to the friction experienced by the higher 
durometer (harder) plastic base portion 436. It has been observed that this 
heightened degree of friction experienced at the strap 450 will cause the strap 450, 
in the lower region of the base 430, to bear against adjacent side surfaces of the 
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second portion 436 during attempted movements of the cradle 415 on the elongate 
arm 409 when in the bicycle transporting configuration 418 (FIG. 26). 

[0146] It has further been discovered that in these instances of pressing engagement 

between the elastomeric retaining strap 450 and the harder plastic second portion 
436, an enhanced binding effect is experienced because the softer retaining strap 
450, having a lower elastic modulus than the plastic second portion 436, tends to 
elastically extrude or deform into the minute gap space(s) between the aperture 474 
of the base portion 436 and the arm 409 at that portion's 436 interface with the strap 
450. In appreciation of this phenomenon, and a desire to potentiate the binding 
effect achieved thereby, chamfers 441 can optionally be provided in these areas by 
beveling the perimeter(s) of the aperture(s) 474 in the base portion 436 adjacently 
facing the retaining strap 450. In this manner, a small circumferential, or at least 
partially circumferential gap space is provided for receiving elastically deformed 
portions of the strap 450 when forces are applied to the cradle 415 that could 
otherwise cause unintended displacement upon the arm 409. 

[0147] 

The arrangement, configuration and operation of the cradle 415 described 
hereinabove contribute to the benefits enjoyed through utilization of the presently 
described invention. As alluded to above, load bearing cradles of the instant type 
are often constructed from high durometer plastic that is subject to cold-flow creep 
(a text-book type illustration of which is provided in FIG. 33). As discussed in the 
background, if a cradle of such construction is installed upon an arm with a 
continuing reliance on the initial tightness established by the fit of the cradle on the 
arm, negative results are frequently experienced because all of the cold-flow creep 
of the plastic, overtime, moves the plastic toward the expanded configuration that is 
being urged by the arm's outward pressure on the surrounding cradle. When such 
creep does occur, it normally results in a detrimental loosening of the cradle's 
tightness of fit about the arm, and a corresponding reduction in the cradle's 
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capability for anchoring the desired load (bicycle) with respect to the balance of the 
carrier. Through utilization of the novel construction and/or operation of the present 
invention, such cold-flow creep, and the associated loosening of a cradle's fit about 
the carrying arm is minimized, if not prevented. 

[0148] According to the teachings of the present invention, the cradle 415 is tightened on 
the arm 409 into the bicycle transporting configuration 418 (when cold-flow creep 
will occur) when the cradle 415 is readied for, and experiencing a bicycle, B, 
installed thereupon. Otherwise, the cradle 415 can be reconfigured into the relaxed, 
non-transporting configuration 421 in which the fit of the cradle 415 upon the anrn 
409 is sufficiently loosened to avoid the instigation of cold-flow creep in the plastic 
constituting at least a portion of the construction of the cradle 415. 

[0149] An alternative embodiment of the cradle arrangement 415 is illustrated in FIGS. 27- 
29 in configurations substantially paralleling those of FIGS. 22-24. In this 
embodiment, however, no strap receiving channel 440 is provided; instead, the 
retaining strap 450 is installed exteriorly to the actuating portion 436 of the base 
assembly 430 and presses upon an exterior surface thereof for affecting actuation 
of the cradle 415 into the bicycle transporting configuration 418. 

[0150] A still further embodiment is illustrated in FIGS. 30-32 wherein the retaining strap 

450 takes the form of elastomeric tubing or cord, preferably of round cross-sectional 
shape. A trap space or strap receiving portion 438 is provided in this embodiment 
for accepting the cord-like strap 450. A binding effect has also been discovered to 
occur in this embodiment under the action of a force tending to displace such a 
cradle 415 when in the bicycle transporting configuration 418. In this case, however, 
the round nature of the cord 450 induces a "rolling" action of the cord under such a 
displacement force. But because the cord 450 is retained in a trap space formed by 
the actuating portion 436, the attempt at rolling by the cord merely locks its 
orientation in the trap space thereby also achieving a binding effect which prevents 
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dislocation of the cradle 415 in the bicycle transporting configuration 418 on the arm 
409. 

[0151] Although the inventions have been described in connection with preferred 

embodiments thereof, it will be appreciated by those skilled in the art that additions, 
modifications, substitutions and deletions not specifically described may be made 
without departing from the spirit and scope of the invention as defined in the 
appended claims. 

[0152] Bicycle carriers adapted to be mounted on carrying vehicles have been disclosed 
and their components described herein. These and other variations, which will be 
appreciated by those skilled in the art, are within the intended scope of the patented 
claims. As previously stated, detailed embodiments of the present inventions are 
disclosed herein; however, it is to be understood that the disclosed embodiments 
are merely exemplary of the inventions that may be embodied in various forms. 



